Reagents
Unless indicated otherwise all chemicals were from Sigma (Steinheim, Germany) or Merck KGaA (Darmstadt, Germany). Azidohomoalanine (Aha) 1 and homopropargylglycine (Hpg) 2 were synthesized as described previously. 2,2´-biquinoline-4,4-dicarboxylic acid dipotassium salt (BCA; cat. no. 14338), and bathophenanthroline disulfonic acid disodium salt (BPAA;
cat. no. 11890) were from Fluka (Buchs, Switzerland). Tris[(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]amine (TBTA; cat. no. 678937) and Tris(2-carboxyethyl)phosphine hydrochloride (TCEP; cat. no. C4706) were purchased from Sigma while PEG4 carboxamide-propargyl biotin (biotin alkyne) was from Invitrogen GmbH (Karlsruhe, Germany; cat No. B10185).
The copper wire was from Stawo AG (Niederlenz, Switzerland).
Cu(I)-catalyzed azide-alkyne cycloadditions (CuAAC)
The alkyne-or azide-containing proteins (4.2 µg) were incubated in a final volume of 30 µl PBS (phosphate buffered saline; 50 mM NaH 2 PO 4 , 150 mM NaCl, pH 8) containing 2 mM TCEP (50 mM in 500 mM NaHCO 3 , pH 9), 1 mM CuSO 4 , and ~0.5 cm copper wire (1 mm diameter). 0.6 µg azide-or alkyne-labeled compounds, i.e. fluorophores LM155, LM158, or the biotin PEG4 alkyne, were added together with the different copper ligands at the indicated final concentration and the samples were shaken on a thermoshaker at 1400 rpm at 37 °C for the indicated times. The reaction was stopped by adding 2 µl 0.5 M EDTA pH 9 and 4 µl SDS-loading buffer 3 , mixed and flash frozen in liquid nitrogen. The samples were incubated for 5 min at 95 °C prior to analysis by SDS-PAGE.
Quantification of the coupling efficiency by gel electrophoresis
For the detection of fluorescent protein bands, proteins were separated on 16 % tricine gels 3 after the cycloaddition reaction. Fluorescence was excited by illumination of the gel immediately after electrophoresis at 254 nm on a transilluminator and images were acquired on a LAS-4000 imager (Fujifilm Europe). The gels were Coomassie stained and imaged on a LAS-4000 imager. The quantification of the bands was performed with the Multi Gauge
Imager software (Fujifilm Europe) as described by the manufacturer. The intensity of the band in the P sample (protein without conjugation reagents, label or ligand) was set to 100 %.
The coupling efficacy was assessed by comparing the intensities of the upper, conjugated protein band and the lower, unconjugated protein band. Tween-20, pH 8), the membrane was incubated with 1:1000 diluted streptavidin-HRP (R&D Systems, Minneapolis, MN, cat no. 7164000) in PBS for 60 min at room temperature. The membrane was washed three times with PBST as described above and the biotin-containing bands were detected with Enhanced Chemiluminescent (ECL) reagent (GE Healthcare, Chalfont UK cat no. RPN2132). Images were acquired using a LAS-4000 imager (Fujifilm Europe, Düsseldorf, Germany). The direction of protein migration in the gel and blot images in this study was from top to bottom.
Preparation of b* containing non-canonical amino acids
As model protein for the coupling studies, the P27A/C41A/C83A mutant of barstar was used. b* variants were purified as described previously. 6 Briefly, the cells were harvested by low speed centrifugation (3'000 x g, 10 min, 4 °C) and ruptured by lysozyme digestion and sonication. After centrifugation at 20'000 x g for 30 min the pellet was dissolved in 50 mM The preparation, purification, and analysis of TTL[Aha] was described earlier. 8 
TTL[Aha]
was >95% pure and obtained at 20 mg/L E. coli culture. Quantitative substitution of the 11
Met residues by Aha was confirmed by mass spectrometry.
LC-ESI-MS analysis
The incorporation of non-canonical amino acids into the proteins was analyzed by LC-ESI-MS. For this aim 20 µL aliquots of the purified proteins were pre-separated on a Discovery
Bio Wide Pore C5 column (3. 
MALDI-TOF analysis
Protein masses were analyzed using matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF-MS) with an Ultraflex-II TOF/TOF instrument (Bruker Daltonics, Bremen, Germany) equipped with a 200 Hz solid-state Smart beam™ laser. The mass spectrometer was operated in the positive linear mode. MS spectra were acquired over an m/z range of 4,500−12,500 and data was analysed using FlexAnalysis® software provided with the instrument. Sinapinic acid was used as the matrix and samples were spotted using the dried droplet technique.
Synthesis of the alkyne-functionalized dye LM155
H 
Synthesis of the azide-functionalized dye LM158
The azido dye LM158 (6-azidofluorescein) was synthesized according to the synthesis of 7-azido-4-methylcoumarin. 9 Briefly, a solution of NaNO 2 (25%, 1. 
